Recognition mechanisms of the minus-strand origin of phage f1 by Escherichia coli RNA polymerase.
The primer RNA for the synthesis of the minus strand of filamentous coliphages is produced by host RNA polymerase at a specific site on the plus strand template. The mechanism used by the enzyme in recognizing the origin is unknown, but minus strand replication requires the holoenzyme form of RNA polymerase. The origin contains two inverted repeats which can form hairpins. When the origin sequence is drawn arranging the two hairpins horizontally, it resembles a stretch of a mostly double-stranded molecule. The nucleotides protected from nucleases by the holoenzyme were found to be located in two regions on this drawing: one around the 35th nucleotide upstream of the RNA start site, and the other ranging from the 10th nucleotide upstream to the 10th downstream, of the start site. The core enzyme did not show any protection. Mutational analyses of the origin indicated that the base-paired structure in the former region was important for origin activity. In the region around the 10th nucleotide upstream of the start site, specific base(s) in the non-template strand were required for origin activity, while the base sequence of the template strand was irrelevant. It is likely that the recognition mechanism of the origin by RNA polymerase shares common features with that of transcriptional promoters.